Use of plasmid DNA for direct gene transfer and immunization.
Direct gene transfer by intramuscular injection of plasmid DNA encoding an antigenic protein may be used for the purpose of immunization. Several factors influence the uptake and expression of plasmid DNA in skeletal muscle, which in turn influence the immune response to the expressed protein. Physical barriers and other factors may impede the diffusion of the DNA within the muscle tissue or its entry into the muscle fibers. Although the efficiency of gene transfer in normal mouse muscle is low (< 100 fibers per injection site), both humoral and cell-mediated immune responses to the hepatitis B surface antigen (HBsAg) are obtained after the expression of a transferred gene, and these are dose dependent. The efficacy of the immune response can be improved by injection of the DNA in or following pretreatment with a hypertonic solution or with the local anesthetic bupivacaine, and even more so by injecting the DNA into regenerating muscle.